The spin echo line shapes of Rb87 and Br79.81 have been measured in undeformed and plasti cally deformed RbBr single crystals. Analysis of the line shape of the measured echoes shows that the quadrupolar part of the echoes is given by point defects in the case of undeformed crystals, whereas in deformed crystals this term is determined by dislocations. A quantitative evaluation of the width of the quadrupolar shape yields the mean dislocation density in the samples as a function of the shear stress acting during the deformation. It was found that the square root of the disloca tion density is proportional to the shear stress.
I. Introduction
As shown by O tsu k a \ F u k a i2, Ka n e r t 3 et al. lattice distortions (point defects and dislocations) produce a variation of the quadrupole term in the Hamiltonian of the nuclear spin system. This results in a perturbation of the line shape of the NM R wide line signal. From an analysis of the line shape one obtains the type and the number of defects in the lattice (see for example: E b er t-Seifert 4) .
The following is an investigation of the influence of lattice distortions on spin echo signals based on a general paper investigating the influence of per turbation in the quadrupolar Hamiltonian on the shape of spin echo signals (M ehr ing °) .
II. Influence of D islocations and Point D efects on the Quadrupolar Term of the Hamiltonian
The quadrupolar term of the Hamiltonian of a nuclear spin system with the spin / and the quadru pole moment Q has the well-known form (see where the quadrupole frequency a is given by Here e is the electronic charge, h = h/ 2 71 Planck's constant and Vzz the component of the electric field gradient (EFG) tensor V in the direction of the external magnetic field H0 which determines the nu clear Zeeman frequency to0 of the spin system. Ac cording to K a n e r t ' and M ü l l e r 8 the EFG Vzz at the site of a nucleus with cylindrical coordinates (r, $) relative to the dislocation line (given in an isotropic cubic lattice) may be written as
Here b is the module of the Burgers vector, S44 the corresponding element in the gradient-elastic matrix (S h u l m a n 9 et al.), which connects the EFG tensor V with the strain tensor €, and /d($5 hi) an orienta tion function depending on the type of the disloca tion (edge-or screw dislocation) and its position relative to the external magnetic field H0 which is described by the direction cosines hi (i = 1, 2, 3) of the dislocation frame (u, v, iv) relative to the direc tion of the field H0 . Now the quadrupole frequency a of a nucleus near a dislocation can be rewritten as ' a
Since the function / p is known ( F u k a i 2) , the inte gration over the angle 42 (a; -) can be done. Eqs. (7) and ( 
IV. D ependence of the Spin Echo Signal on the Quadrupol D istribution Function
As calculated by M e h r i n g 5, B u t t e r w o r t h 11, B o n e r a 12 et al. the normalized spin echo signal En(t) at time t = 2 r after a n/2 -r -ß pulse se quence resulting from the nuclear spins in the lat tice coupled by magnetic dipole and electric quadrupole interaction is given in the case of first order quadrupole perturbation by As calculated in the above mentioned papers 5' 11112 the amplitudes A^(ß) and A q1 ) (ß) of the dipolar function D(t) and the quadrupolar function (t) strongly depend on the rotation angle ß of the sec ond rf-pulse. Especially for ß -n the coefficients ÄQ^iß) vanish and the spin echo shape En(t) is de termined only by the magnetic dipole interaction. The Table 1 
To obtaine the wanted distribution function (p(a) from the spin echo signal En(t), one has to measure the dipolar echo shape D(t). As the dipolar distri bution function p(b) in solids is a Gaussian function in a good approximation, the echo shape D(t) is Gaussian too. Since the coefficients

V. E xperim ental D etails
The m easurem ents discussed in the next section, are carried out w ith a coherent n u c lea r pulse spectrom eter w ith a d ig ital signal av erag in g com puter discussed else w h e re 13. T he resonance frequency was 10 M c/s, the pulse rise and fall tim e <C 0.5 /us, the recovery time of the am plifying u n it 2 /us a fte r a rf-pulse of about and F ourier-transform ation s w ere done by m eans of the J IBM 360/50 com puter. As a n exam ple for the sensi- § tivity of the pulse spectro m eter m ultiple spin echoes t of J 127 in an undeform ed a n d deform ed (£ = 5%) R b J £ single cry stal are shown in F ig . 2 as given by the me-q m ory of the signal averager. B ecause of the J 127 spin 7 = 5/2 there exist echoes a t tim es t =i= 2 r , discussed by Solom o n 14 and B u t t e r w o r t h u . According to K a n e r t 7 the width Aa of the dis tribution function [Eq. (7 ) 
